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Question 2 


1D: 3755 


Rate of {v 


elimination Rose Wang (ID:113212) this answer is correct. The rate of elimination is the only 


thing that determines the half-life or time to reach a steady state, 


Steady-state plasma concentration * 
Dosage interval * 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: 

To identify what factors have an effect on reaching a steady state. 
BACKGROUND: 


A drug that is administered continuously or intermittently to a patient will accumulate until it reaches a 
plateau or steady-state drug concentration. The time it takes to reach a steady state and the half-life is only 
affected by the rate of elimination. Drug accumulation to a steady state follows a first-order process. Once it 
reaches a steady state, the drug enters an equilibrium where the rate of drug elimination = the rate of drug 
administration, Optimal dosing regimens are required to maintain steady-state plasma drug concentration. 


RATIONALE: 
Correct Answer: 


(Option #2): The rate of elimination is the only thing that determines the half-life or time to reach a steady 
state. 


Incorrect Answers: 


(Option #1): The rate of administration affects the plasma concentration, but not the half-life or time to 
reach a steady state. 

(Option #3): The steady-state plasma concentr 
(Option #4): There is no interval in infusion as i 


ion has no effect on the time to reach the steady-state. 
is continuous. 


TAKEAWAY/KEY POINTS: 
The rate of elimination is the only thing that determines the half-life or time to reach a steady state. 
REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Rate of elimination 


In theory, at what time is 100% of the steady-state Cp reached? 


Select one: 
After 2 half-lives * 
After 3 half-lives X 
After 4 halflives * 


After an {v 

e ar Rose Wang (ID:113212) this answer is correct. Technically, steady-state is never 
amount of reached, since it is defined as the concentration as the time approaches infinity. We 
half-lives use 4 (94%) or 5 (97%) half-lives to assess steady state. 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify how long it takes to reach steady-state Cp 


Question 3 
1D: 3756 


Corect 


BALKGKUUND: 


As a drug is administered continuously or intermittently, the drug will begin to accumulate in the body. 
However, it will not accumulate indefinitely and will eventually reach a plateau and constant plasma drug 
concentrations. This is known as the steady-state principle and is a first-order process. Any 1st order process 
requires about five half-lives to be completed and thus requires five half-lives to reach the steady-state drug 
concentrations. 50% of the steady-state is reached after 1 half-life, 75% after two half-lives, 87.5% after 3 
half-lives, 94 % after 4 half-lives, and 97% after five half-lives. Technically, steady-state is never reached, since 
it is defined as the concentration as the time approaches infinity. However, as the remaining drug 
concentration is so low to be negligible, five half-lives are used. A maintenance dose is given to establish or 
maintain steady-state plasma concentration and optimal dosing regimens maintain this concentration within 
the drug therapeutic window. Steady-state equilibrium is reached when the rate of elimination = the rate of 
drug administration. Steady-state plasma concentration (Cs) is affected by drug bioavailability (F), clearance 
(CI), dose, and dosing interval(t). The formula for calculating Css is as follows: 


RATIONALE: 
Correct Answer: 


(Option #4): Technically, steady-state is never reached, since it is defined as the concentration as the time 
approaches infinity. We use 4 (94%) or 5 (97%) half-lives to assess the steady state. 


Incorrect Answers: 


(Option #1, 2, 3): Technically, steady-state is never reached, since it is defined as the concentration as the 
time approaches infinity. 


TAKEAWAY/KEY POINTS: 


Technically, steady-state is never reached, since it is defined as the concentration as the time approaches 
infinity. We consider 4-5 half-lives to be steady-state. 


REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: After an infinite amount of half-lives 


Which factors determine the dosage interval in treatment with multiple IV dose administrati 


Select one: 
Rate of elimination only * 
The MEC (Minimum Effective Concentration) only * 
Rate of absorption only X 


Rate of elimination wY 
and therapeutic 
window 


Rose Wang (ID:113212) this answer is correct. The rate of elimination and 
the therapeutic window of MEC and MTC is needed io calculate dosage 
times. 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and Biopharmaceutics 

LEARNING OBJECTIVE: 

To identify which factors are required to calculate multiple IV dose administration times. 
BACKGROUND: 


IV administration is the most direct method of introducing a drug into the systemic circulation. It is ideal for 
medications that are ill-absorbed or for immediate effects. IV multiple doses involve multiple repeated 
dosages to maintain plasma drug levels about the minimum effective concentration (MEC) and below the 
minimum toxic concentration (MTC). The two most important criteria for optimum dosage regimens are to 
have plasma levels of the drug maintained within the therapeutic window and to have the dosage regimen to 
be convenient to the patient. Factors that affect the design of the dosage regimen include the size of the 
dose and the frequency of drug administration. The frequency is calculated using the rate of elimination and 
the therapeutic window. The rate of absorption in IV administration is instant and is not required to find 
dosage times. It is also important to take into account drug accumulation, as the drug will accumulate in IV 
multiple doses because the first dose will not be eliminated before the second dose is administered. The rise 
and fall of the drug Cp will be determined by the relationship between the half-life of elimination and the 
time between doses. It is important to note that the drug will not accumulate infinitely and the steady state 
will eventually be reached. 


RATIONALE: 

Correct Answer: 

(Option #4): The rate of elimination and the therapeutic window of MEC and MTC is needed to calculate 
dosage times. 

Incorrect Answers: 


(Option #1): While the rate of elimination is important, the MEC and MTC are also needed to determine the 
dosing regimen 

(Option #2): While important, another rate is also needed to account for the dosage interval. 

(Option #3): The rate of absorption in IV administration is instant and thus this parameter is not considered 
useful. 


TAKEAWAY/KEY POINTS: 
The rate of elimination and the Therapeutic window of MEC and MTC is needed to calculate dosage times. 
REFERENCE: 


[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 
Kluwer-Lippincott William & Wilkins. 


The correct answer is: Rate of elimination and therapeutic window 


Question 4 


A patient in the ICU is given a drug intravenously every 2 hours. The elimination constant, ke for this 


10,3757 drug is 0.693 h. 


Corect 


If Cpmas 15 20 mg/L after the first dose, what is the Cp (concentration) after 5 hrs assuming first-order 
kinetics? 


Select one: 
50 mg/L% 
34.65 mg/L X 


32.8 mg/L ¥ 
ae" Rose Wang (ID:113212) this answer is correct. The calculated C, is 32.8 mg/L. 


125 mg/L X 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics and Biopharmacokinetics 

LEARNING OBJECTIVE: 

‘To determine the plasma concentration of the drug following first-order kinetics. 

BACKGROUND: 

Determine the half-life for the drug following first-order kinetics using the following equation: 
pe m2 

half — life = 7S 

Then use half-life and each additional dose to calculate concentration after 5 hours. 

OLUTION: 

Step 1: Find the half-life from ker 

half — life = *@) 

half — life = 1 hr 

Step 2: Determine the concentration after 1-5 hours if a new dose is given every 2 hours. 


After 1 hour, C = 25 mg/L (half of 50 mg/L) 

After 2 hours, C = 62.5 mg/L (half of 25 mg/L + new dose of 50 mg/L) 
After 3 hours, C = 3125 mg/L (half of 62.5 mg/L) 

After 4 hours, C = 65.625 mg/L (half of 31.25 mg/L + new dose of 50 mg/L) 
After 5 hours, C = 32.81 mg/L 


Always make sure to check your units to make sure they cancel out and you are left with the desired units. 
Answer: The Cp after 5 hours is 32.81 mg/L 

RATIONALE: 

Correct Answer: 

(Option #3): The calculated Cp is 32.8 mg/L. 


Incorrect Answers. 
(Option #1): The calculated Cp is not 50 mglL. 
(Option #2): The calculated Cp is not 34.65 mg/L. 
(Option #4): The calculated Cp is not 12.5 mg/L. 


‘TAKEAWAYIKEY POINTS: 
The plasma concentration can be determined by using half-life for the drug following first-order kinetics, 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 32.8 mg/L 


Question 5 Which of the following is the most common cause of a drug reaching zero-order kinetics? 
1:3758 


Correct 


Select one: 


Saturation of enzymes ¥ F n 
and elimin dn, Rose Wang (ID:113212) this answer is correct. The saturation of 


processes enzymes and metabolization mechanisms is the most common cause of 
zero-order kinetics. 


Metabolism into toxins X 
Immunologic reactions X 


Excessive urination % 


Question 6 
1D:3759 
Correct 


Flag question 


Send Feet 


Marts for this submission: 1.0/1.0 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify potential reasons that drugs can reach zero-order kinetics. 
BACKGROUND: 


Zero-order reactions are reactions where the reaction rate is independent of the concentration of the 
reactants. This means that changing the concentration has no effect on the speed of the reaction. The 
concentration, thus, changes linearly over time. However, if the concentration of the drug is decreased below 
the saturation point, the rate decreases and the reaction changes to a first-order process. A first-order 
process is only dependent on one reactant and all other reactants have zero order. If a drug has first-order 
kinetics, but the elimination processes and enzymes involved in elimination are saturated, the drug reaction 
can change to a zero-order process. Toxicity and immunologic reactions also have the potential to cause 
reactions to change into zero-order reactions by harming enzymes but are not direct causes of zero-order 
kinetics, Excessive urination and excessive secretion are seen in drugs that follow zero-order kinetics. 


RATIONALE: 
Correct Answer: 


(Option #1): The saturation of enzymes and metabolization mechanisms is the most common cause of zero- 
order kinetics. 


Incorrect Answers: 


(Option #2): While harmful, and has the potential to cause zero-order kinetics by harming the enzymes and 
mechanisms of elimination, toxicity does not directly cause zero-order kinetics 

(Option #3): While harmful, and having the potential to cause zero-order kinetics by harming the enzymes 
and mechanisms of elimination, immunologic reactions do not directly cause zero-order kinetics 

(Option #4): While potentially a symptom of zero-order kinetics, it is not a cause of zero-order kinetics 


TAKEAWAY/KEY POINTS: 


If a drug has first-order kinetics, but the elimination processes and enzymes invalved in elimination are 
saturated, the drug reaction can change to a zero-order process. 


REFERENCES: 


[1] Rowland, M., & Tozer, T. Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters Kluwer- 
Lippincott William & Wilkins. 


The correct answer is: Saturation of enzymes and elimination processes 


Renal failure is known to affect drug elimination. In particular, glomerular malfunction can lead to low Cp 
while proximal tubular malfunction can lead to abnormally high Cp because of: 


Select one: 


Filtration, ¥ 
Sareta Rose Wang (ID:113212) this answer is correct. An injured glomerulus can lead to 


excess filtration, leading to a low C, as more of the drug is cleared. The proximal 
tubule is the main secretory part of the nephron and impairment of the secretion will 


lead to high Cp 


Secretion, Filtration * 
Filtration, Reabsorption X 


Secretion, Reabsorption % 


Marks for this submission: 1.0/1.0 
TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To understand how renal dysfunction affects plasma concentration, 
BACKGROUND: 


Renal dysfunction alters the pharmacokinetics of many medications. This is particularly the case when these 
medications are renally cleared. Patient factors to consider in adjusting doses include the level of renal 
dysfunction and patients' body size. Medication factors to consider are the fraction of renal clearance and the 
medication's therapeutic index. When there is renal dysfunction or acute kidney injury, specific areas of the 
renal system may alter the plasma concentration of medications. For instance, if the injury is in the 
glomerulus, there may be increased or excess filtration due to more molecules passing through into the 
glomerular space. If there is improper proximal tubule secretion, an increase in plasma concentration may be 
seen as more drug molecule is secreted into the renal blood vessels. 


RATIONALE: 
Correct Answer: 
(Choice #1): An injured glomerulus can lead to excess filtration, leading to a low Cp as more of the drug is 


cleared. The proximal tubule is the main secretory part of the nephron and impairment of the secretion will 
lead to high Cp- 


Incorrect Answers: 


(Choice #2): The glomerulus functions mainly through infiltration, while impaired secretion in the proximal 
tubule can increase Cp. 

(Choice #3): While the glomerulus does function with filtration, impaired reabsorption in the proximal tubule 
would not increase C,, but rather decrease it. 

(Choice #4): The glomerulus does function with filtration, impaired reabsorption in the proximal tubule 


Question 7 


1D: 3760 


would not increase C, but rather decrease it. 
TAKEAWAY/KEY POINTS: 

Glomerular dysfunction leads to increased filtration, and a lower plasma concentration whereas proximal 
tubule dysfunction leads to altered secretion where a higher plasma concentration may result. 
REFERENCE: 

[1] Doogue MP, Polasek TM. Drug dosing in renal disease. Clin Biochem Rev. 2011:32(2):69-73. 

The correct answer is: Filtration, Secretion 


JKis a pianist who regularly takes propranolol, a beta-blocker, before performances to calm his 
nerves. Recently, JK caught an infection and has been taking clarithromycin, an antibiotic, to combat 
it. A few hours after taking propranolol, JK is admitted to the hospital for severe bradycardia. The 
doctor remarks that hepatic activity is low and propranolol levels are abnormally high. 


Which of the following circumstances has most likely occurred? 


Select one: 


Clarithromycin inhibited ne a 
The meake Rose Wang (ID:113212) this answer is correct. The symptoms 


Ra otont presented themselves after taking Clarithromycin, which indicates it 
exceed tia MIC is responsible for the change. Propranolol levels were noticed to be 
in excess, meaning it may have exceeded the MTC, leading ta 


ceeding tie, 
jnar m asic bradycardia as it is a beta-blocker. 


Concentration) 
Propranolol inhibited the metabolism of Clarithromycin, leading to it exceeding the MTC ¥ 
Clarithromycin induced metabolic activity, causing propranolol breakdown into a toxic substance * 


Propranolol induced metabolic activity, causing clarithromycin breakdown into a toxic substance * 


Marks for this submission: 1.0/1.0. 


TOPIC: Pharmacokinetics and Biopharmaceutics 
LEARNING OBJECTIVE: 
To identify the potential interactions that can occur between clarithromycin and propranolol. 
BACKGROUND: 


Macrolides are a class of natural products that consist of a large macrocyclic lactone ring with one or more 
deoxy rings attached, Some macrolides display antibiotic properties and include azithromycin, clarithromycin, 
erythromycin, and fidaxomicin. They function to treat infections caused by Gram-positive bacteria and limited 
Gram-negative bacteria. Macrolides function as protein synthesis inhibitors. They are believed to inhibit 
peptidyltransferase from adding growing peptide attached to tRNA to the next amino acid and also 
inhibiting ribosomal translation. 


Nonselective B-blockers include nadolol, pindolol, propranolol, and timolol. Nadolol decreases cardiac rate, 
cardiac output, and cardiac oxygen demand. Nadolol is also used to decrease blood pressure and help 
regulate AV node conduction. Nadolol is commonly prescribed to treat hypertension, angina pectoris, and 
migraine headaches. Pindolol has the same effects as nadolol and is commonly prescribed to treat 
hypertension. Propranolol also has the same effects as nadolol and is used to treat hypertension, angina 
pectoris, cardiac dysrhythmias, hypertrophic subaortic stenosis, acute myocardial infarctions, and migraines. 
Timolol also has the same effects as nadolol but is also able to decrease intraocular pressure. It is used to 
treat hypertension, acute myocardial infarctions, migraines, and glaucoma. 


Clarithromycin inhibits CYP3A4, which is a liver enzyme involved in the metabolism of many other 
medications. Propranolol is metabolized by several different enzymes, including CYP3A4, As the symptoms 
presented themselves after taking clarithromycin, this indicates that is most likely responsible. Propranolol 
levels were elevated causing the toxic effects, meaning it may have exceeded the minimum toxic 
concentration (MTC). The low hepatic activity indicates that metabolism inhibition, most likely from 
clarithromycin, occurred. 


RATIONALE: 
Correct Answer: 


(Option #1): The symptoms presented themselves after taking Clarithromycin, which indicates it is 
responsible for the change. Propranolol levels were noticed to be in excess, meaning it may have exceeded 
the MTC, leading to bradycardia as it is a beta-blocker. 


Incorrect Answers: 


(Option #2): Clarithromycin levels were not mentioned to be higher than normal while Propranolol levels 
were. In addition, clarithromycin is an antibiotic, whose overdose should not result in bradycardia, while 
propranolol overdose will as itis a beta antagonist. 

(Option #3): Propranolol levels were noted to be increased not decreased, which would happen if it was 
transformed into another substance. In addition, hepatic activity was seen to be low and not high as 
induction would suggest. 

(Option #4): Propranolol levels were noted to be increased not decreased, which would happen if it wes 
transformed into another substance. In addition, hepatic activity was seen to be low and not high as 
induction would suggest. 


TAKEAWAY/KEY POINTS: 


The symptoms presented themselves after taking clarithromycin, which indicates it is responsible for the 
change. Propranolol levels were noticed to be in excess, meaning it may have exceeded the MTC, leading to 
bradycardia as it is a beta-blocker. The hepatic activity being low indicates metabolism inhibition. 


REFERENCES: 
[1] Rowland, M., & Tozer, T. (2011). Clinical pharmacokinetics and pharmacodynamics. Philadelphia: Wolters 


Question 8 
1D: 3761 

Corect 

Y Fiag question 


(send recheck 


Question 9 
1D: 3762 


Corect 


P Flag question 


Kluwer-Lippincott William & Wilkins. 
[2] Brenner GM, Stevens CW, Elsevier. Pharmacology. 5th ed. Philadelphia: Elsevier, 2018. 


The correct answer is: Clarithromycin inhibited the metabolism of propranolol, leading to it exceeding the 
MTC (Minimum Toxic Concentration) 


Which of the following processes would decrease the blood C, of an oral acidic drug with a low pkA? 


Select one: 
Inhibition of the renal Organic Anion Transporter (OAT) excretion % 
Inhibition of liver cytochromes * 
Inhibition of ~ ~ 
aad Rose Wang (ID:113212) this answer is correct. Inhibiting gastric acid secretion 


NESON would increase the pH ofthe stomach, ionizing the acidic drug and reducing 
absorption, thus decreasing the Cp 


Decreasing urine pH ® 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify factors that affect the ionization of medications. 
BACKGROUND: 


There are many ways the body regulates the levels of medications. Excretion is primarily controlled by renal 
and hepatic systems, dependent on the medication's pharmacokinetic properties. hepatic enzymes break 
down active molecules into active or inactive metabolites. These enzymes may also alter the structure of 
parent inactive molecules into active daughter metabolites. 


In an acidic medium, basic drugs are more charged and acidic drugs are less charged. This is why weak acids 
are better absorbed from the stomach and weak bases from the intestine where the pH is alkaline. Inhibiting 
gastric secretion would create an increased pH of the stomach and ionize acidic medications. When 
medications are ionized, they are unable to cross physiologic membranes into the plasma and the plasma 
concentration is decreased. When the pH of a solution is equal to the pKa of the dissolved drug, then 50% of 
the drug is ionized, and another 50% is unionized. 


Organic anion transporters (OATs) are secondary/tertiary active transporter proteins that control anion 
balance throughout the body. They are mainly expressed in the kidney and liver and control the excretion of 
common medications, toxins, and endogenous metabolites into the urine. They utilize the electrochemical 
gradient of substrate or other ions to operate. Decreasing the activity of OATs would increase the plasma 
concentration of medications as the excretion of organic molecules decreases when transporter activity 
decreases. 


The pH level of the urine also affects medication concentrations. If an acidic medication is in an acidic urine 
environment, the molecule will become unionized. This allows for the reabsorption of medications back into 
the plasma. When a basic molecule is exposed to an acidic environment in the urine, it will become ionized 

and remain in the urine to be excreted. 


RATIONALE: 
Correct Answer: 


(Option #3): Inhibiting gastric acid secretion would increase the pH of the stomach, ionizing the acidic drug 
and not allowing it to be absorbed, thus decreasing the C, 

Incorrect Answers: 

(Option #1): Inhibiting OAT excretion would allow more drugs to remain in the blood, and would not 
decrease Cp. 

(Option #2): Inhibiting cytochromes would result in less metabolism of the drug and would not reduce C,. 


(Option #4): Decreasing the urine pH would unionize filtered or secreted drugs, allowing them to be 
absorbed back into the bloodstream, increasing Cp. 


REFERENCE: 
[1] Goodman, S. Pharmacology. Basic Pharmacology and Endocrine. 


The correct answer is: Inhibition of gastric acid secretion 


How does the half-life of a drug in the elderly compare to children, if the main form of drug clearance is 
renal excretion? 


Select one: 


The half-life is shorter in the elderly because their renal system is less active than those in children % 
The half-life is longer in elders because their renal systems are more active than in children % 
The half-life is shorter in elders because their renal systems are more active than those in children % 


The half-life is longer in elders we 
beceke Vien ead erien eis Rose Wang (ID:113212) this answer is correct. The half- 


anan hoan cden life in elders is longer because their renal systems are 
less active than those in children. 


Question 10 
1D: 3763 


Send Feedback 


Marks for this submission: 1.0/1.0. 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify how age affects renal excretion. 
BACKGROUND: 


Aging has an effect in all areas of pharmacokinetics, with some changes being more clinically relevant than 
others. Absorption, although affected, is usually inconsequential for most drugs. However, because older 
populations tend to have higher stomach acid pH due to both age-related and drug-related reasons, 
medications such as calcium carbonate that require an acidic environment can have lower absorption. 


Distribution is affected by age as body fat increases and total body water decreases. Increased fat causes an 
increase in the volume of distribution for lipophilic drugs and may increase their elimination rates. Hepatic 
metabolism is greatly affected by ageing. For example, hepatic clearance of drugs metabolized by 
cytochrome p450 enzymes is more likely prolonged in older adults, causing a clearance to decrease by 30 to 
40%. The first-pass metabolism also decreases by approximately 1% per year after the age of 40. Renal 
elimination is the most important age-related change. Creatinine clearance, tubular function, and glomerular 
function all decrease with age and decrease the elimination of many druas. This causes the half-life of 
medications in elders to be longer as their renal systems are less active than in younger patients. 


RATIONALE: 

Correct Answer: 

(Option #4): The half-life in elders is longer because their renal systems are less active than those in children 
Incorrect Answers: 


(Option #1): The half-life in elders is longer and their renal systems are impaired and less active than in 
children. 


(Option #2): The half-life is longer but the elderly renal systems are impaired and less active than the ones in 
adults. 


(Option #3): The half-life in elders is longer and their renal systems are impaired and less active than in 
children. 
TAKEAWAY/KEY POINTS: 


Renal elimination is the most important age-related change. Creatinine clearance, tubular function, and 
glomerular function all decrease with age and decrease the elimination of many drugs. This causes the half- 
life of medications in elders to be longer as their renal systems are less active than in younger patients. 


REFERENCE: 
[1] Ruscin, J., & Linnebur, S. (2019). Pharmacokinetics in Older Adults - Geriatrics - MSD Manual Professional 


Edition. https://www.msdmanuals.com/orofessional/geriatrics/drug-therapy-in-older- 
adults/pharmacckinetics-in-older-adults 


The correct answer is: The half-life is longer in elders because their renal system is less active than those in 
children 


How would the plasma concentration of a drug who primarily distributes into fat compare in children versus 
the elderly? 


Select one: 
Higher C, in. >” 
ee ERS Rose Wang (ID:113212) this answer is correct. Children have less percent body 
okes fat than adults, so less of the drug would be able to sequester into the fat, 


increasing plasma concentration. 


Higher Gp in the elderly due to less fat *% 
Lower Gpin children due to less fat % 
Lower Cp in the elderly due to less fat * 


Marks for this submission: 1.0/1.0, 

TOPIC: Pharmacokinetics 

LEARNING OBJECTIVE: 

To identify how age affects fat content and drug absorption. 
BACKGROUND: 


Ageing has an effect in all areas of pharmacokinetics, with some changes being more clinically relevant than 
others. Absorption, although affected, is usually inconsequential for most drugs. However, because older 
populations tend to have higher stomach acid pH due to both age-related and drug-related reasons, 
medications such as calcium carbonate that require an acidic environment can have lower absorption. 
Distribution is affected by age as body fat increases and total body water decreases. Increased fat causes an 
increase in the volume of distribution for lipophilic drugs and may increase their elimination rates. Increased 
fat also means more of the drug is sequestered into body fat, decreasing the drug's plasma concentration. 
Hepatic metabolism is greatly affected by ageing. For example, hepatic clearance of drugs metabolized by 
cytochrome p450 enzymes is more likely prolonged in older adults, causing clearance to decrease by 30 t0 
40%. First-pass metabolism also decreases by approximately 1% per year after the age of 40. Renal 
elimination is the most important age-related change. Creatinine clearance, tubular function, and glomerular 
function all decrease with age and decrease the elimination of many drugs. This causes the half-life of 
medications in elders to be longer as their renal systems are less active than in younger patients. 


RATIONALE: 
Correct Answer: 


(Option #1): Children have less percent body tat than adults, and so less ot the drug would be able to 
sequester into the fat, increasing plasma concentration. 


Incorrect Answers: 


(Option #2): The elderly have higher fat levels than children. 
(Option #3): Less fat would result in a higher Cp, 
(Option #4): The elderly have higher fat levels Compared to children. 


TAKEAWAY/KEY POINTS: 


Distribution is affected by age as body fat increases and total body water decreases as a patient gets older. 
Increased fat causes an increase in the volume of distribution for lipophilic drugs and may increase their 
elimination rates. Increased fat also means more of the drug is sequestered into body fat, decreasing the 
drug's plasma concentration. Children have less percent body fat than adults, so less of the drug would be 
able to sequester into the fat, increasing plasma concentration. 


REFERENCE: 
[1] Ruscin, J., & Linnebur, S. Pharmacokinetics in Older Adults - Geriatrics - MSD Manual Professional Edition. 


The correct answer is: Higher Cp in children due to less fat 
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